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(57) Abstract 

p-Amino acid derivatives having matrix metalloprotease inhibiting effects, which are compounds represented by general formula (I), 
optical isomers of the same, pharmaceutical ly acceptable salts of both, or hydrates of them, wherein R 1 is hydrogen, optionally substituted 
lower alky!, or the like; R 2 is a single bond, optionally substituted arylene, or optionally substituted heteroarylene; R 3 is a single bond, 
-CH=CH-, -OC-, or the like; R 4 is optionally substituted aryl or the like; G 1 and G 2 are each independently hydrogen or the like; and M is 
hydroxyl or the like. 
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M-^LX^Zo MMPtliMMP- 1 ( I 7 f± — M) jfc»&MMP- 2 3 $ 

mm®., mm®m&3.\*m®, ^-o^^mmm (h i v!g&£) ) 

1^4, #< OMMP|fi*»J*STNF-o©K^fflJ8iiJf^ffl«r#-a-«fo«fi]i«fcS. 
Tl^ft^. T 5 y mmmfct Lt», W0 9 7/2 7 2 7 4^&nt^8, 
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■ftet>-b. *&wn. i) (i) : 

GV^COM 

G 2 ' * N — S0 2 — R 2 — R 3 — R 4 

R 2 tt#i^^s g&£ftTUT*>£^7 D-b>s $ tz & $ ftT H X £ <A 
ArD7iJ-l/> ; 

10 R 3 - (CH 2 ) m-, -CH = CH-, -C = C-, -CO-, -C 
O-NH-, — N = N — N -N (R A ) -NH-CO-NH-, -NH-C 

O - , -O-, -S-. - SOj-, — S O 2 N H — , -S0 2 -NH-N = CH 




N O O N 

15 fSfc^n^a (it*, R A te?J<5if SfcteMTA^/K m« 1 £fcl22) ; 
R 4 tt®&$tl-Cl^-C<b iV^-y^ n7/K/K tlt^T <b J: V>7 y 

g&£ft-C^T4> iv^-^-r nr y -a, * /c $ tvt v> ft <fc v*#£*81S 

20 M^$^TV , >"Ct)«tV' i T y — /K Sfcf3gl&£;ixTV^T , b<fcV'>^:fn7'y — A ; 
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^HSKIi^Toi I ) ~xiv) |:lt5„ 
I I ) -&5£ (II): 




15 ftTV^ <b <fc^T^A=*-/K ®0TA*A;*A*^yK <fT=-Vj ^ 771^ * 
R 7 2t it lTl^^tlT^ti&i^iili7;v + /V, nTAdfyK 
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&mT >T =- A- . te&T/l'*-^, t Kn I&WiT ^*fr**~s. *)\>l3-f 

K fcmrju*^?-*, An^y, = Fn, ->7A # A- # -> , MTA-dr^ 

qiJ;tfrlitn*naSl/t, (K 1, 2, £fctt3 ; 

10 Yli-CH = CH-, -C = C-, -0-» 
N==N N=N 
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N O O N 

t.it$n.5$] -e^£ft3<b-&fek *<D#*iStttt, t < tt*ne>©«iK± 
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ix) i ) ~ v 1 1 ) (o^tnp^amoit^^^^^^t bx^Gtzt* 
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XV) I) -VI I) <0V%ftl^CIB*©fl36***»*^^ ^^^*T* H * 

15 >; li^WSIo 

^-f<5 0 *J*.tf* **** n-^otr/U, ^^otVK n-^?vK 

< ft v C 1 ~C 3 T^^^ifi^i btl&o 
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■£U -S^#^WbXV>-t t £v\ flIAif, ^-/K 2-^Df = ;K 3- 
5 4-^yf-/K e-^^-zK 7-*t7-A' 

V^B^nt>, V*o7*3vK 
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y ij 5?-* («iB, 2 y 5>=/i0 > -f v*yy* 3--fV* 
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1, 1, 4-7*-l^^^^^(f feJtS. t< » 

i, 4 -^zc^v^w e.ti5, 
* 9^ f-sa * 4^ . f^fnr^-i/vj tra* Btf is r^fttrii- /wj <D2flsS£ 

f>ft3,> $ P>fcl!¥L< W\ 2, 5 -^^-7* I^-f/K 2, 5-77>-^/^ 

^mmm^^ n\a?>j t&?ym* *&m. ^.tva*****?-*. 

s e c -fm***'. tert-7"f;^*^«?isftf?.ii4o »lb< 
lis ^^;i/^-^r^s x*^**^ n -7d t;i/#*S/s -fvroK***^, 
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;i/ # * i/ # ;i/ - A m if h ft % o 

5 ^5«fs«s Hui2^D^>t j:ot 1 ~ 8mm, & % l <u i ~ 5 mm 

WWkisfttzmm r&WtT Z>o MXU, Y I) 7;v^p^f ;k b 

10 i/mifim-j t>nz>o 

#bji;&bi*4u tr*/*-***; i iibtli, r -te ;p 3- * -> , rn tf ^-^tf* 

15 #BJ3Mff. msS'C'b L< iZi&<D%mkm.&^intx bfts rgHT^j 
&5Jli§te, buI3 i"mt;i/*;i/j > buIB rr^;i/^;i/j , file ^fD7'J- 

^ji/7U, ^>-;;i/7^, ^ts. y^##tf e>ft 

KX-fr^tt^itf hft%o b < li, yy^;i/T^y ti&o 
25 *Bg^*^ s rg^^nxut *> £i5tt6B&*£ bx&, 
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f-Hr* J^xtffy^ = Fd, s/T/, Qk&T A* * A* * — A>, 

&t> L< }ig&7 5 J AA'tfs/K 7'/*, 7^**^, fiJft$*LT^T t> «t 

ST- 1 fltt±tttb^4. 

RM^&ttS rSJfe^tfCVvT t> < fcV>M7A"*/l'J ©g&SiLTW:, 75 
y g&^ftT^T *> J: v^#55f tv^o 

10 R 6 *5<fct7R McfctfS r g& * tbX V*Tt> ± V>®$ 7**^J ©g&S<fc LT 

£tiTi>T & Ja^? 1 ot V - fry )i*)\<j s iiJ;^ rggu* tiTi^T & £ ^ »> 
W Kj izjsttZWWk&h Uli ■ £3ftTi^T*> J;i'»«»7^*/K s/^ d 
Tvl-3r/K <S«7/l"{r = /K IS»TA'^ = /u, b Kn*«> % T ;W * A- , 

20 7y^^*^->*/i'l-;K Ao|i»7;^;K ^ n ffiJRTyl'*^** V, #g 
It)L<Htt7;/, ^IIiL<IJtft7$y*/^; = ;K T V/K T */* 
***s. g&Sft-tV^'C t> <fcV>7 U — ;K ti$titv^tJ;v^rp7!J-/i/, 
g&$*iT^Tl>«fcV^^#8M£&SI, I^^t^tt) X^T ft ft 
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<t^^fD7 »; -V >j t bT «#§$©&©## * Lt^o ttSi: LTtt* ^ 
ny>, nho, y7A Mt;!/*;^*^ #^tf5>ft£ 0 

<fig&7^v #gifc& b<lig&7^/#;^*^;K -s^nrU-^K 

10 R 1 £ £ (} & r g}& £ tlT l"> T & =fc X U — ;i/ j s rg^$tl-CV>T*)ctVNT 

j&T/w3r/K ©j&T/V^^K 4S»7** = /K b Kd#'a %.®.T ;\s * ^ * * 
*S S t^ti-fY, >&,B.T As ^ ssnVls, -hn, ->7A # /W * ~> , 

5//U*#S/, 7J-/K ^fn7!)-/K #2r#81**», r^'fr/HStfJ?* 
bV^ 

20 *b^o iSSi:ttii^ »&£ftTf>T feil>M7^=f-;K tejRT/W^r^K 

ADfigTA'*/!', /Nntt»T/HSf***i/, #fitt)L<lit»7 5A #g 
25 R^itfR 7 K jottS rg&£nT^T£ J;V^AfD7 V -Jlj . rgg|$ft 

T^T*«fc^*3SS»ltl*aij , rfj^$nt^ttJ:u77/^;i/j, is =t 
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yu, t Kd*'a i£87/v*/i'**^ **#:/K «»T ******* 

y N zhn, ->7A fc&7 ***** is* A** =■ ^o«»T 

*«UIHb-&*9 (I) tt, KG® (IV) fcittBSmfcL^ W0 9 7/ 2 7 1 
10 7 4 fcSB*$ftTl**#i*CftoTS{«t-* fli^ft (IV) t L 

Tti\ 3-7?y7D/t>|, 3-7i;-3-7i=/l'7D/1>8, 3-TS. 

m> 2, 3-y7?;7D/OR, 3 3.-7$;-4, 4, 
4-b ij7^D7^>Ss 3-7^-2-tKD^r->-5-^M^> 
15 3- 7 j;-3 - (4-^0071-^) 7U/^|, a - * * - 0 - 

7 ^->^ 3-7^-2-tFD*<>-4- (4-h07x^V) 7* 

3-75;-2-tKD^-2- (i »*v-*-4--f ;v) -5-** 
;v^*1*>Bg> 2-7WD-3-7^7D/<>8, 3- 

7U _3 - ( 2 -= r D7i = A) 3-T^7-3- (4-7D 

20 t7x^) 7D/t>i, 3-T^-3- (2-7A*D7x=*) rn/t> 
Kn 3 _ T ,y_3_ (4_7)^n7x^) yuAyfBL. 3 — 7 X J — 3 — 

tftcktft**. ttTc, -«a (i) **t>*n*fc**©»»*«>-** 

25 ^-fo 
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R 4 -R 3 -R 2 -S0 2 -Hal 



N-S0 2 — R 2 -R 3 -R 4 



(IV) 



12X11 




COOH 



N-SOz-R^-R'-R 



(VI) 



(a*, g 1 , g\ rk r\ &&vR i \tmmtmmm. R 10 ftfti7j^;K 
(as i id 

T 5 y>aS**f"*-*rtl-&4& (IV) 7 * F»5(M*'(V) ^J:#<II 

T-fe-5oW097/27 1 74 fc gBf&£ tit ^ -5 (Aifc-» 1 Ig) fc|B|*£©£ 

<b-&4» (v) <D*)i**i')i&®&m&*Btftm. u (vi) &*#3x 

&~£$>%>o Protective Groups in Organic Synthesis, Theodora W Green (John 
Wiley & Sons) <ffcB*©#85 fcfto "t fr -5 £ 

J§-&£ft£o 'J &JR (U^^A, tb'J-)A, *i)^i«) , T 

/i/*U±»&JR (v^S/^A, *;i,*>i>A*f ) , T>^-->A, #*I4I££J: 

(Ms ^>8L vi/>f>i > 7v;H v ^>-t?>;wv*>$L p- 
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i#st)tii, MttiaMs h^u^t^s arm. 
^mmm^&, »«s j^ms/ 3 * 2 , smMs mmsbimm^ 

10 tis mm. tBJflis ii> mmw, m^m, >a^^, sb^^ 

if nmmmo^mm t \,x&m t % z. t t 3 0 

omnm.\z^(omm^m\,tzm,^m, m^m. mmm. mmm, mnmmomm 

20 j&Atmnx&-$tz>m&: mo . 1 ~ 1 0 0 mg/kg/a-t-fc t>. # * t 

< li 1 ~ 2 0 mg/kg/ BtfeS, 

25 Me 

E t : x^;i/ 
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n B u : n - 7*?-;i> 
P h : 7 x s. ))/ 
THF:rh7tFD77> 
D M S 0 : i/ * =f-ft7> * > H 



fb-&^(A-l)©PS! 

c NH , — o-v-o— C ^-o^Q 

•HCI „ H > — ' 



« 2I » . _ N-N =. 

A-1 

(fill) 

P-Ty-S ^*?A> &&*fc(l) (338 mg, 2. 2 mmol) THF (6mL) ICSR 
10 fS £ -frfco Butler, R. N.; Lambe, T. M.; Tobin, J. C; Scott, F. L. J. Chem. Soc. 
Perkin Trans. 1 1973, 1357.43 £ t>* Hoffman, R. V. Org. Synth. 1981, 60, 121. 
\zmlfr<Dl5&\zm.<>X&fo\^1zmkXfrib-fr\k&®(2) (641 mg, 2 mmol) 43 
it/ N-^ Tvl'*^* y ~y (0.55 mL, 5 mmol) £r ^Sf #H^,T^S(C T An x. „ ^ 
fiT?5l*ra«#Lfc. KJS8««:*-2N »»if/l'/2-7*i'>' 

15 yet 2 {sj**ttj bfco 6%-&ift**-7- h y tsip^m^e-cni^' 

/u* n-=? h ^9 7 -left L , Stixf;Wn^^t>-=l/l {CT^tti-T 

RSif/Wn-^^tV ± 0iML(3)* 700mg#fc„ M 87% 0 
MA 158-159 °C 
20 IR v max(cm-»)(KBr): 3442, 3147, 1733, 1334, 1157. 

iH-NMR(6 ppm)(CDCl 3 ) 1.25(d, J=7.2 Hz, 2H), 2.57(t, J=6.0 Hz, 2H), 3.2 
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8(q, J=6.0 Hz, 2H), 4.14(q, J=7.2 Hz, 2H), 5.41(t, J=6.6 Hz, 1H), 7.5-7.6 
(m, 3H), 8.04(d, J=8.4 Hz, 2H), 8.16(dd, J=1.8, 7.8 Hz, 2H), 8.30(d, J=8.4 
Hz, 2H). 
Ttmfttfx Ci9Hi 9 N 3 0 5 S t LX 



mmm: C, 56.87; H, 4.65; N, 10.42; S, 8.21. 
(f 2Ig) 

it&mm (637 mg, 1.58 mmol) <D DMSO (13 mL) »t&lC, M^TIN* 
mk-fhVV&fem (4.76 mL, 4.76 mmol) ZMx.. ^fitT 1 4 tiffflMW Lfc<, 
io K£^«7k-2N ifiifttJiar, »»xf^|:t2 0«miLt. IS5fPA«[*fc-C 
Sfc#U fltK-^^ V!>Alc:-C|fcj»*, «*JBEiM8L.;fc. THF/n- 
-dr-th^J; 9lSiHhLM*A-] * 590mg#fc o UK* 100% o 
IfcA 199-202 °C 

IR v-max(cm-i)(KBr): 3430, 3127, 1716, 1336, 1159. 
15 TzM-frVr C17H15N3O5S t L-C 

C,54.68; H, 4.05; N, 11.25; S, 8.59. 
KEAIt: C, 54.62; H, 4.03; N, 11.06; S, 8.55. 

fc£-#J(A-2)~(A-5)&3-jfc Lfc. 

20 nrnme {t&mu-vomm 



5 



l+^H: C56.85; H, 4.77; N, 10.47; S, 7.99. 
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C0 2 Et _ ^, x g r C0 2 B 

C + CIS0 2 -< >-Br - I JT\ Br 

NH 2 S N-S0 2 -\ s /-Br 

• HCI 

1 4 5 



-Me 
A-6 

5 (I21g) 

Tamura, Y.; Watanabe, F.; Nakatani, T.; Yasui, K.; Fuji, M.; Komurasaki, T.; 
Tsuzuki, H.; Maekawa, R.; Yoshioka, T.; Kawada, K.; Sugita, K.; Ohtani, M. J. 
Med. Chem. 1998, 41, 640.fdfEic <D*m fc« o X , (6) £ £ l& Ltc. 

(i3ii) 

xo 2 Et /=\ mixfi 



X0 2 Et /=\ 



H S 
5 



C0 2 Et $21*1 ^C0 2 H 

N-S0 2 -^-^"NMe 2 ^N-S0 2 -^MQ^-NMe 2 

A-7 



8 
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(*Uf) 

Tamura, Y.; Watanabe, F.; Nakatani, T.; Yasui, K.; Fuji, M.; Komurasaki, T.; 



Med. Chem. 1998, 41, 640.fcB*©#fefc:fleoT\ it&V>)(8)Z<&f$.Ltc 0 
5 (I2II) 

10 $ffifl|9 ^b-^tl(A-6)CDiaM 



(» 1 II) 

Shotten-Baumann & £&oT, te£to(9)&ffl#W*M£/8^T'fb'&tt(A.9)$:'fr 
15 1 0 

±R-C»&ftfc<ffc'&ft(A-l)~(A-10)©4iiSfi»«:* 1 *5 <fc 2 fc« Lfc„ 



Tsuzuki, H.; Maekawa, R.; Yoshioka, T.; Kawada, K.; Sugita, K.; Ohtani, M. J. 
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No. 


No. 




iH-NMR (DMSO-de) 


1 


A-l 


.CO2H 


2.39(t, J=6.9 Hz, 2H), 3.02(q, 
J=6.9 Hz, 2H), 3.3l(s, 3H), 
7.6-7.7(m, 3H), 7.94(t, J=6.0 
Hz, 1H), 8.03(d, J=8.1 Hz, 2 
H), 8.1-8.2(m, 2H), 8.36(d, J= 
8.1 Hz, 2H), 12.28(br s, 1H). 


2 


A-2 


X0 2 H 


2.41(t, J=6.9 Hz, 2H), 2.99 (b 
r s, 2H), 7.3-7.6(m, 3H), 7.7- 
8.0(m, 11H), 12.27 (br s, 1H). 


3 


A-3 


.C0 2 H 

( N=N 


0.92(t, J=7.4 Hz, 3H), 1.31-1. 
38(m, 2H), 1.60-1.65(m, 2H), 
2.38(t, J=7.1 Hz, 2H), 2.71(t, 
J=7.5 Hz, 2H), 3.01(t, J=7.1 
Hz, 2H), 7.53(d, J=8.7 Hz, 2 
H), 7.78-8.20(br, 1H), 8.03(d, 
J=8.7 Hz, 2H), 8.08(d, J=8.7 
Hz, 2H), 8.39(d, J=8.4 Hz, 2 
H). 


4 


A-4 


^C0 2 H 

1 VN-S0 2 -Q-N. N ^-Q-Br 


2.40(t, J=6.9 Hz, 2H), 3.03(t, 
J=6.9 Hz, 2H), 7.85(d, J=8.7 
Hz, 2H), 7.96 (br s, 1H), 8.10 
(d, J=8.7 Hz, 2H), 8.14(d, J= 
8.7 Hz, 2H), 8.40(d, J=9.0 H 
z, 2H), 12.4-12.5(br s, 1H) 


5 


A-5 


fi _s0j "O"°"O 


2.37(t, J=7.2 Hz, 2H), 2.9-3.0 
(m, 2H), 7.1-7.2(m, 4H), 7.2- 
7.3(m, 1H), 7.4-7.5(m, 2H), 7. 
61(m, 1H), 7.79(d, J=8.7 Hz, 
2H), 12.27(br s, 1H). 


6 


A-6 


^C0 2 H 

^N-S0 2 -l s J — ^^-Me 


2.35(s, 3H), 2.41(t, J=7.2 Hz, 
2H), 3.0-3.2 (m, 2H), 7.27(d, 
J=8.1 Hz, 2H), 7.44(d, J=3.6 
Hz, 1H), 7.49(d, J=8.1 Hz, 2 
H), 7.56(d, J=3.6 Hz, 1H), 8. 
08(br s, 1H), 12.31(br s, 1H). 
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m 2 



mmm 

No. 


No. 




iH-NMR (DMSO-ds) 


7 


A-7 


-CO,H 


2.42(t, J=6.9 Hz, 2H), 2.96(s, 
6H), 3.06(t, J=6.9 Hz, 2H), 6. 
73-6.79(m, 2H), 7.33(d, J=3.9 
Hz, 1H), 7.50(d, J=3.9 Hz, 1 
H), 7.51-7.56(m, 2H), 7.83(br 
s, 1H), 12.33 (br s, 1H). 


8 


A-8 


^C0 2 H 


1.97(m, 4H), 2.41(t, J=7.2 Hz, 
2H), 3.05(m, 2H), 3.27(m, 4 
H), 5.58(d, J=8.7 Hz, 2H), 7. 
30(d, J=3.9 Hz, 1H), 7.49(d, 
J=3.9 Hz, 1H), 7.52(d, J=8.7 
Hz, 2H), 7.80 (br s, 1H), 12.2 
9 (br s, 1H). 


9 


A-9 


Me v -C0 2 H 

T r=. N=N 

Y s ^i_HN ;N iJ" n " Bu 


0.92(t, J=7.2 Hz, 3H), 1.04(d, 
J=7.2 Hz, 3H), 1.35(m, 2H), 
1.62(m, 2H), 2.46(m,.lH), 2. 
71(t, J=7.2 Hz, 2H), 2.79(m, 
1H), 3.04(m, 1H), 7.52(d, J=8. 
4 Hz, 2H), 8.03(d, J=8.4 Hz, 
2H), 8.07(d, J=8.4 Hz, 2H), 
8.37(d, J=8.4 Hz, 2H). 


10 


A-10 


.COjH 

ph h- s °2-0~ (> n ;n "O~' vbu 


0.92(t, J=7.2 Hz, 3H), 1.34(m, 

2H), 1.62(m, 2H), 2.55(m, 2 
H), 2.71(t, J=7.2 Hz, 2H), 4.6 
7(t, J=7.2 Hz, 1H), 7.0-7.2(m, 

5H), 7.52(d, J=8.1 Hz, 2H), 
7.78(d, J=8.1 Hz, 2H), 8.06(d, 

J=8.1 Hz, 2H), 8.09(d, J=8.1 

Hz, 2H). 
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Me^COOH Me^COOH Me^COOH 

^N-S0 2 -R 2 -R 3 -R 4 ^N-S0 2 -R 2 -R 3 -R 4 ^ n _ S o 2 _ r 2_ r 3_ r 4 

'Me Bn 

^COOH .COOH .COOH 

Ph^N-S0 2 -R 2 -R 3 -R 4 Ph^N-S0 2 -R 2 -R 3 -R 4 Ph*^N-S0 2 -R 2 -R 3 -R 4 
H I I * 

Me Bn 

^COOH .COOH .COOH 

^N-S0 2 -R 2 -R 3 -R 4 k N-S0 2 -R 2 -R 3 -R 4 ^n-S0 2 -R 2 -R 3 -R 4 

Me Bn 

N=N N=N r: ji N N 

Qi= , Q2 W n .n- Q3=~J! N . s JL_ j Q4=-J!^ s J— ^ 

N N N O O N 

( R 2 , R 3 , R 4 ) = (1,4-phenylene, -CH2-, Ph), (1,4-phenylene, -CHV, 4-Me-Ph), 
(1,4-phenylene, -CH2-, 4-Et-Ph), (1,4-phenylene, -CH 2 -, 4-nPr-Ph), (1,4- 
phenylene, -CH2-, 4-iPr-Ph), (1,4-phenylene, -CH2-, 4-nBu-Ph), (1,4-phenylene, 
-CH2-, 4-tBu-Ph), (1,4-phenylene, -CH2-, 4-OMe-Ph), (1,4-phenylene, -CH 2 -, 

10 4-OEt-Ph), (1,4-phenylene, -CH2-, 4-SMe-Ph), (1,4-phenylene, -CH 2 -, 4-F-Ph), 
(1,4-phenylene, -CH2-, 4-Cl-Ph), (1,4-phenylene, -CH2-, 4-Br-Ph), (1,4- 
phenylene, -CH2-, 4-CFa-Ph), (1,4-phenylene, -CH2-, 4-N02-Ph), (1,4- 
phenylene, -CH2-, 4-NH 2 -Ph), (1,4-phenylene, -CH2-, 4-NHMe-Ph), (1,4- 
phenylene, -CH2-, 4-NMe 2 -Ph), (1,4-phenylene, -CH2-, 4-NHEt-Ph), (1,4- 

15 phenylene, -CH2-, 4-NMeEt-Ph), (1,4-phenylene, -CH=CH-, Ph), (1,4- 
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phenylene, -CH=CH-, 4-Me-Ph), (1,4-phenylene, -CH=CH-, 4-Et-Ph), (1,4- 
phenylene, -CH=CH-, 4-nPr-Ph), (1,4-phenylene, -CH=CH-, 4-iPr-Ph), (1,4- 
phenylene, -CH=CH-, 4-nBu-Ph), (1,4-phenylene, -CH=CH-, 4-tBu-Ph), (1,4- 
phenylene, -CH=CH-, 4-OMe-Ph), (1,4-phenylene, -CH=CH-, 4-OEt-Ph), (1,4- 
5 phenylene, -CH=CH-, 4-SMe-Ph), (1,4-phenylene, -CH=CH-, 4-F-Ph), (1,4- 
phenylene, -CH=CH-, 4-Cl-Ph), (1,4-phenylene, -CH=CH-, 4-Br-Ph), (1,4- 
phenylene, -CH=CH-, 4-CF 3 -Ph), (1,4-phenylene, -:CH=CH-, 4-N0 2 -Ph), (1,4- 
phenylene, -CH=CH-, 4-NH 2 -Ph), (1,4-phenylene, -CH=CH-, 4-NHMe-Ph), 
(1,4-phenylene, -CH=CH-, 4-NMe 2 -Ph), (1,4-phenylene, -CH=CH-, 4-NHEt-Ph), 

10 (1,4-phenylene, -CH=CH-, 4-NMeEt-Ph), (1,4-phenylene, -C=C-, Ph), (1,4- 
phenylene, -C= C-, 4-Me-Ph), (1,4-phenylene, -C = C-, 4-Et-Ph), (1,4-phenylene, 
-C=C-, 4-nPr-Ph), (1,4-phenylene, -C=C-, 4-iPr-Ph), (1,4-phenylene, -C=C-, 
4-nBu-Ph), (1,4-phenylene, -C = C-, 4-tBu-Ph), (1,4-phenylene, -C = C-, 4- 
OMe-Ph), (1,4-phenylene, -CsC-, 4-OEt-Ph), (1,4-phenylene, -C=C-, 4-SMe- 

15 Ph), (1,4-phenylene, -C=C-, 4-F-Ph), (1,4-phenylene, -C=C-, 4-Cl-Ph), (1,4- 
phenylene, -C = C-, 4-Br-Ph), (1,4-phenylene, -C = C-, 4-CFs-Ph), (1,4- 
phenylene, -C=C-, 4-N0 2 -Ph), (1,4-phenylene, -C = C-, 4-NH 2 -Ph), (1,4- 
phenylene, -C=C-, 4-NHMe-Ph), (1,4-phenylene, -C=C-, 4-NMe 2 -Ph), (1,4- 
phenylene, -C = C-, 4-NHEt-Ph), (1,4-phenylene, -C=C-, 4-NMeEt-Ph), (1,4- 

20 phenylene, -CONH-, Ph), (1,4-phenylene, -CONH-, 4-Me-Ph), (1,4-phenylene, 
-CONH-, 4-Et-Ph), (1,4-phenylene, -CONH-, 4-nPr-Ph), (1,4-phenylene, - 
CONH-, 4-iPr-Ph), (1,4-phenylene, -CONH-, 4-nBu-Ph), (1,4-phenylene, - 
CONH-, 4-tBu-Ph), (1,4-phenylene, -CONH-, 4-OMe-Ph), (1,4-phenylene, - 
CONH-, 4-OEt-Ph), (1,4-phenylene, -CONH-, 4-SMe-Ph), (1,4-phenylene, - 

25 CONH-, 4-F-Ph), (1,4-phenylene, -CONH-, 4-Cl-Ph), (1,4-phenylene, -CONH-, 
4-Br-Ph), (1,4-phenylene, -CONH-, 4-CF 3 -Ph), (1,4-phenylene, -CONH-, 4- 
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NOz-Ph), (1,4-phenylene, -CONH-, 4-NH 2 -Ph), (1,4-phenylene, -CONH-, 4- 
NHMe-Ph), (1,4-phenylene, -CONH-, 4-NMez-Ph), (1,4-phenylene, -CONH-, 
4-NHEt-Ph), (1,4-phenylene, -CONH-, 4-NMeEt-Ph), (1,4-phenylene, -NHCO-, 
Ph), (1,4-phenylene, -NHCO-, 4-Me-Ph), (1,4-phenylene, -NHCO-, 4-Et-Ph), 
5 (1,4-phenylene, -NHCO-, 4-nPr-Ph), (1,4-phenylene, -NHCO-, 4-iPr-Ph), (1,4- 
phenylene, -NHCO-, 4-nBu-Ph), (1,4-phenylene, -NHCO-, 4-tBu-Ph), (1,4- 
phenylene, -NHCO-, 4-OMe-Ph), (1,4-phenylene, -NHCO-, 4-OEt-Ph), (1,4- 
phenylene, -NHCO-, 4-SMe-Ph), (1,4-phenylene, -NHCO-, 4-F-Ph), (1,4- 
phenylene, -NHCO-, 4-Cl-Ph), (1,4-phenylene, -NHCO-, 4-Br-Ph), (1,4- 

10 phenylene, -NHCO-, 4-CFs-Ph), (1,4-phenylene, -NHCO-, 4-N0 2 -Ph), (1,4- 
phenylene, -NHCO-, 4-NH 2 -Ph), (1,4-phenylene, -NHCO-, 4-NHMe-Ph), (1,4- 
phenylene, -NHCO-, 4-NMez-Ph), (1,4-phenylene, -NHCO-, 4-NHEt-Ph), (1,4- 
phenylene, -NHCO-, 4-NMeEt-Ph), (1,4-phenylene, --Q1--, Ph), (1,4-phenylene, 
-Ql", 4-Me-Ph), (1,4-phenylene, -Q1-, 4-Et-Ph), (1,4-phenylene, -Ql-, 4-nPr- 

15 Ph), (1,4-phenylene, -Q1-, 4-iPr-Ph), (1,4-phenylene, -Q1-, 4-nBu-Ph), (1,4- 
phenylene, -Q1-, 4-tBu-Ph), (1,4-phenylene, -Ql-, 4-OMe-Ph), (1,4-phenylene, 
-Q1-, 4-OEt-Ph), (1,4-phenylene, -Ql-, 4-SMe-Ph), (1,4-phenylene, -Ql-, 4-F- 
Ph), (1,4-phenylene, -Ql-, 4-Cl-Ph), (1,4-phenylene, -Ql-, 4-Br-Ph), (1,4- 
phenylene, -Q1-, 4-CF 3 -Ph), (1,4-phenylene, -Ql-, 4-N0 2 -Ph), (1,4-phenylene, 

20 -Q1-, 4-NH 2 -Ph), (1,4-phenylene, -Q1-, 4-NHMe-Ph), (1,4-phenylene, -Ql-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Ql-, 4-NHEt-Ph), (1,4-phenylene, -Ql-, 4-NMeEt- 
Ph), (1,4-phenylene, -Q2-, Ph), (1,4-phenylene, -Q2-, 4-Me-Ph), (1,4-phenylene, 
-Q2-, 4-Et-Ph), (1,4-phenylene, -Q2-, 4-nPr-Ph), (1,4-phenylene, -Q2-, 4-iPr- 
Ph), (1,4-phenylene, -Q2-, 4-nBu-Ph), (1,4-phenylene, -Q2-, 4-tBu-Ph), (1,4- 

25 phenylene, -Q2-, 4-OMe-Ph), (1,4-phenylene, -Q2-, 4-OEt-Ph), (1,4-phenylene, 
-Q2-, 4-SMe-Ph), (1,4-phenylene, -Q2-, 4-F-Ph), (1,4-phenylene, -Q2-, 4-Cl-Ph), 

26 




WO 00/58278 PCT/JP00/01 709 

(1,4-phenylene, -Q2-, 4-Br-Ph), (1,4-phenylene, -Q2-, 4-CF 3 -Ph), (1,4- 
phenylene, -Q2-, 4-N0 2 -Ph), (1,4-phenylene, -Q2-, 4-NH 2 -Ph), (1,4-phenylene, 
-Q2-, 4-NHMe-Ph), (1,4-phenylene, -Q2-, 4-NMe 2 -Ph), (1,4-phenylene, -Q2-, 
4-NHEt-Ph), (1,4-phenylene, -Q2-, 4-NMeEt-Ph), (1,4-phenylene, -Q3-, Ph), 
5 (1,4-phenylene, -Q3-, 4-Me-Ph), (1,4-phenylene, -Q3-, 4-Et-Ph), (1,4-phenylene, 
-Q3-, 4-nPr-Ph), (1,4-phenylene, -Q3-, 4-iPr-Ph), (1,4-phenylene, -Q3-, 4-nBu- 
Ph), (1,4-phenylene, -Q3-, 4-tBu-Ph), (1,4-phenylene, -Q3-, 4-OMe-Ph), (1,4- 
phenylene, -Q3-, 4-OEt-Ph), (1,4-phenylene, -Q3-, 4-SMe-Ph), (1,4-phenylene, 
.Q3., 4-F-Ph), (1,4-phenylene, -Q3-, 4-Cl-Ph), (1,4-phenylene, -Q3-, 4-Br-Ph), 

10 (1,4-phenylene, -Q3-, 4-CF 3 -Ph), (1,4-phenylene, -Q3-, 4-N0 2 -Ph), (1,4- 
phenylene, -Q3-, 4-NH 2 -Ph), (1,4-phenylene, -Q3-, 4-NHMe-Ph), (1,4- 
phenylene, -Q3-, 4-NMe 2 -Ph), (1,4-phenylene, -Q3-, 4-NHEt-Ph), (1,4- 
phenylene, -Q3-, 4-NMeEt-Ph), (1,4-phenylene, -Q4-, Ph), (1,4-phenylene, -Q4-, 
4-Me-Ph), (1,4-phenylene, -Q4-, 4-Et-Ph), (1,4-phenylene, -Q4-, 4-nPr-Ph), 

15 (1,4-phenylene, -Q4-, 4-iPr-Ph), (1,4-phenylene, -Q4-, 4-nBu-Ph), (1,4- 
phenylene, -Q4-, 4-tBu-Ph), (1,4-phenylene, -Q4-, 4-OMe-Ph), (1,4-phenylene, 
-Q4-, 4-OEt-Ph), (1,4-phenylene, -Q4-, 4-SMe-Ph), (1,4-phenylene, -Q4-, 4-F- 
Ph), (1,4-phenylene, -Q4-, 4-Cl-Ph), (1,4-phenylene, -Q4-, 4-Br-Ph), (1,4- 
phenylene, -Q4-, 4-CF3-Ph), (1,4-phenylene, -Q4-, 4-N0 2 -Ph), (1,4-phenylene, 

20 -Q4-, 4-NH 2 -Ph), (1,4-phenylene, -Q4-, 4-NHMe-Ph), (1,4-phenylene, -Q4-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Q4-, 4-NHEt-Ph), (1,4-phenylene, -Q4-, 4-NMeEt- 
Ph), (1,4-phenylene, -Q5-, Ph), (1,4-phenylene, -Q5-, 4-Me-Ph), (1,4-phenylene, 
-Q5-, 4-Et-Ph), (1,4-phenylene, -Q5-, 4-nPr-Ph), (1,4-phenylene, -Q5-, 4-iPr- 
Ph), (1,4-phenylene, -Q5-, 4-nBu-Ph), (1,4-phenylene, -Q5-, 4-tBu-Ph), (1,4- 

25 phenylene, -Q5-, 4-OMe-Ph), (1,4-phenylene, -Q5-, 4-OEt-Ph), (1,4-phenylene, 
-Q5-, 4-SMe-Ph), (1,4-phenylene, -Q5-, 4-F-Ph), (1,4-phenylene, -Q5-, 4-Cl-Ph), 
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(1,4-phenylene, -Q5-, 4-Br-Ph), (1,4-phenylene, -Q5-, 4-CFa-Ph), (1,4- 
phenylene, -Q5-, 4-N0 2 -Ph), (1,4-phenylene, -Q5-, 4-NHs-Ph), (1,4-phenylene, 
-Q5-, 4-NHMe-Ph), (1,4-phenylene, -Q5-, 4-NMe2-Ph), (1,4-phenylene, -Q5-, 
4-NHEt-Ph), (1,4-phenylene, -Q5-, 4-NMeEt-Ph), (1,4-phenylene, -Q6-, Ph), 
5 (1,4-phenylene, -Q6-, 4-Me-Ph), (1,4-phenylene, -Q6-, 4-Et-Ph), (1,4-phenylene, 
-Q6-, 4-nPr-Ph), (1,4-phenylene, -Q6-, 4-iPr-Ph), (1,4-phenylene, -Q6-, 4-nBu- 
Ph), (1,4-phenylene, -Q6-, 4-tBu-Ph), (1,4-phenylene, -Q6-, 4-OMe-Ph), (1,4- 
phenylene, -Q6-, 4-OEt-Ph), (1,4-phenylene, -Q6-, 4-SMe-Ph), (1,4-phenylene, 
-Q6-, 4-F-Ph), (1,4-phenylene, -Q6-, 4-Cl-Ph), (1,4-phenylene, -Q6-, 4-Br-Ph), 

10 (1,4-phenylene, -Q6-, 4-CF 3 -Ph), (1,4-phenylene, -Q6-, 4-N0 2 -Ph), (1,4- 
phenylene, -Q6-, 4-NH 2 -Ph), (1,4-phenylene, -Q6-, 4-NHMe-Ph), (1,4- 
phenylene, -Q6-, 4-NMe 2 -Ph), (1,4-phenylene, -Q6-, 4-NHEt-Ph), (1,4- 
phenylene, -Q6-, 4-NMeEt-Ph), (1,4-phenylene, -Q7-, Ph), (1,4-phenylene, -Q7-, 
4-Me-Ph), (1,4-phenylene, -Q7-, 4-Et-Ph), (1,4-phenylene, -Q7-, 4-nPr-Ph), 

15 (1,4-phenylene, -Q7-, 4-iPr-Ph), (1,4-phenylene, -Q7-, 4-nBu-Ph), (1,4- 
phenylene, -Q7-, 4-tBu-Ph), (1,4-phenylene, -Q7-, 4-OMe-Ph), (1,4-phenylene, 
-Q7-, 4-OEt-Ph), (1,4-phenylene, -Q7-, 4-SMe-Ph), (1,4-phenylene, -Q7-, 4-F- 
Ph), (1,4-phenylene, -Q7-, 4-Cl-Ph), (1,4-phenylene, -Q7-, 4-Br-Ph), (1,4- 
phenylene, -Q7-, 4-CF 3 -Ph), (1,4-phenylene, -Q7-, 4-N0 2 -Ph), (1,4-phenylene, 

20 -Q7-, 4-NH 2 -Ph), (1,4-phenylene, -Q7-, 4-NHMe-Ph), (1,4-phenylene, -Q7-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Q7-, 4-NHEt-Ph), (1,4-phenylene, -Q7-, 4-NMeEt- 
Ph), (2,5-thiophen-diyl, -CH 2 -, Ph), (2,5-thiophen-diyl, -CH2-, 4-Me-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-Et-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-nPr-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-iPr-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-nBu-Ph), (2,5- 

25 thiophen-diyl, -CH 2 -, 4-tBu-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-OMe-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-OEt-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-SMe-Ph), (2,5- 

28 



WO 00/58278 



PCT/JP00/01709 



thiophen-diyl, -CH2-, 4-F-Ph), (2,5-thiophen-diyl, -CH2-, 4-Cl-Ph), (2,5- 
thiophen-diyl, -CH2-, 4-Br-Ph), (2,5-thiophen-diyl, -CH2-, 4-CF 3 -Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-N0 2 -Ph), (2,5-thiophen-diyl,,-CH 2 -, 4-NH 2 -Ph), (2,5- 
thiophen-diyl, -CH2-, 4-NHMe-Ph), (2,5-thiophen-diyl, -CH2-, 4-NMe 2 -Ph), 
5 (2,5-thiophen-diyl, -CH2-, 4-NHEt-Ph), (2,5-thiophen-diyl, -CH2-, 4-NMeEt- 
Ph), (2,5-thiophen-diyl, -CH=CH-, Ph), (2,5-thiophen-diyl, -CH=CH-, 4-Me-Ph), 
(2,5-thiophen-diyl, -CH=CH-, 4-Et-Pb), (2,5-thiophen-diyl, -CH=CH-, 4-nPr- 
Ph), (2,5-thiophen-diyl, -CH=CH-, 4-iPr-Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
nBu-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-tBu-Ph), (2,5-thiophen-diyl, - 

10 CH=CH-, 4-OMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-OEt-Ph), (2,5-thiophen- 
diyl, -CH=CH-, 4-SMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-F-Ph), (2,5- 
thiophen-diyl, -CH=CH-, 4-Cl-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-Br-Ph), 
(2,5-thiophen-diyl, -CH=CH-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
N0 2 -Ph), (2,5-thiophen-diyl, -CH=CH-, 4-NH 2 -Ph), (2,5-thiophen-diyl, - 

15 CH=CH-, 4-NHMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-NMe 2 -Ph), (2,5- 
thiophen-diyl, -CH=CH-, 4-NHEt-Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
NMeEt-Ph), (2,5-thiophen-diyl, -C=C-, Ph), (2,5-thiophen-diyl, -C.= C-, 4- 
Me-Ph), (2,5-thiophen-diyl, -C=C-, 4-Et-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
nPr-Ph), (2,5-thiophen-diyl, -C=C-, 4-iPr-Ph), (2,5-thiophen-diyl, -C=C-, 4- 

20 nBu-Ph), (2,5-thiophen-diyl, -C=C-, 4-tBu-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
OMe-Ph), (2,5-thiophen-diyl, -C=C-, 4-OEt-Ph), (2,5-thiophen-diyl, -C=C-, 
4-SMe-Ph), (2,5-thiophen-diyl, -C=C-, 4-F-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
Cl-Ph), (2,5-thiophen-diyl, -C=C-, 4-Br-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
CF 3 -Ph), (2,5-thiophen-diyl, -C=C-, 4-N0 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4- 

25 NH 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4-NHMe-Ph), (2,5-thiophen-diyl, -C = C-, 
4-NMe 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4-NHEt-Ph), (2,5-thiophen-diyl, -C = 
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C-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -CONH-, Ph), (2,5-thiophen-diyl, - 
CONH-, 4-Me-Ph), (2,5-thiophen-diyl, -CONH-, 4-Et-Ph), (2,5-thiophen-diyl, - 
CONH-, 4-nPr-Ph), (2,5-thiophen-diyl, -CONH-, 4-iPr-Ph), (2,5-thiophen-diyl, 
-CONH-, 4-nBu-Ph), (2,5-thiophen-diyl, -CONH-, 4-tBu-Ph), (2,5-thiophen- 
diyl, -CONH-, 4-OMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -CONH-, 4-SMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-F-Ph), 
(2,5-thiophen-diyl, -CONH-, 4-Cl-Ph), (2,5-thiophen-diyl, -CONH-, 4-Br-Ph), 
(2,5-thiophen-diyl, -CONH-, 4-CFa-Ph), (2,5-thiophen-diyl, -CONH-, 4-N0 2 - 
Ph), (2,5-thiophen-diyl, -CONH-, 4-NHa-Ph), (2,5-thiophen-diyl, -CONH-, 4- 
NHMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-NMe2-Ph), (2,5-thiophen-diyl, - 
CONH-, 4-NHEt-Ph), (2,5-thiophen-diyl, -CONH-, 4-NMeEt-Ph), (2,5- 
thiophen-diyl, -NHCO-, Ph), (2,5-thiophen-diyl, -NHCO-, 4-Me-Ph), (2,5- 
thiophen-diyl, -NHCO-, 4-Et-Ph), (2,5-thiophen-diyl, -NHCO-, 4-nPr-Ph), 
(2,5-thiophen-diyl, -NHCO-, 4-iPr-Ph), (2,5-thiophen-diyl, -NHCO-, 4-nBu-Ph), 
(2,5-thiophen-diyl, -NHCO-, 4-tBu-Ph), (2,5-thiophen-diyl, -NHCO-, 4-OMe- 
Ph), (2,5-thiophen-diyl, -NHCO-, 4-OEt-Ph), (2,5-thiophen-diyl, -NHCO-, 4- 
SMe-Ph), (2,5-thiophen-diyl, -NHCO-, 4-F-Ph), (2,5-thiophen-diyl, -NHCO-, 
4-Cl-Ph), (2,5-thiophen-diyl, -NHCO-, 4-Br-Ph), (2,5-thiophen-diyl, -NHCO-, 
4-CFs-Ph), (2,5-thiophen-diyl, -NHCO-, 4-N0 2 -Ph), (2,5-thiophen-diyl, - 
NHCO-, 4-NH2-Ph), (2,5-thiophen-diyl, -NHCO-, 4-NHMe-Ph), (2,5-thiophen- 
diyl, -NHCO-, 4-NMez-Ph), (2,5-thiophen-diyl, -NHCO-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -NHCO-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Ql-, Ph), (2,5- 
thiophen-diyl, -Q1-, 4-Me-Ph), (2,5-thiophen-diyl, -Q1-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q1-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-nBu-Ph), (2,5-thiophen-diyl, -Ql-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-OMe-Ph), (2,5-thiophen-diyl, -Ql-, 4-OEt-Ph), (2,5- 
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thiophen-diyl, -Ql-, 4-SMe-Ph), (2,5-thiophen-diyl, -Ql-, 4-F-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-Cl-Ph), (2,5-thiophen-diyl, -Ql-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-CFs-Ph), (2,5-thiophen-diyl, -Ql-, 4-N02-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-NHz-Ph), (2,5-thiophen-diyl, -Ql-, 4-NHMe-Ph), (2,5- 
5 thiophen-diyl, -Ql-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Ql-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q2-, Ph), (2,5- 
thiophen-diyl, -Q2-, 4-Me-Ph), (2,5-thiophen-diyl, -Q2-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q2-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q2-, 4-tBu-Ph), (2,5- 

10 thiophen-diyl, -Q2-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q2-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q2-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q2-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q2-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q2-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q2-, 4-NHMe-Ph), (2,5- 

15 thiophen-diyl, -Q2-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q2-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q3-, Ph), (2,5- 
thiophen-diyl, -Q3-, 4-Me-Ph), (2,5-thiophen-diyl, -Q3-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q3-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q3-, 4-tBu-Ph), (2,5- 

20 thiophen-diyl, -Q3-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q3-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q3-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q3-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-CFs-Ph), (2,5-thiophen-diyl, -Q3-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q3-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q3-, 4-NHMe-Ph), (2,5- 

25 thiophen-diyl, -Q3-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q3-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q4-, Ph), (2,5- 
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thiophen-diyl, 


-Q4-, 


4-Me-Pn), (z,o-tniopnen-aiyi, 


CiA 


H' £j L-r n^, 


(9 R- 
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4-nPr-Ph), (z\5-tniopnen-chyI, 
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a ;p*. pi^ 
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CiA 
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(2,5- 




thiophen-diyl, 
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4-OMe-Ph), (2,5-thiophen-diyl, 


-Q5-, 


4-OEt-Ph), 


(2,5- 


15 


thiophen-diyl, 


-Q5-, 


4-SMe-Ph), (2,5-thiophen-diyl, 


-Q5- 


., 4-F-Ph), 


(2,5- 




thiophen-diyl, 


-Q5-, 


4-Cl-Ph), (2,5-thiophen-diyl, 


-Q5-, 


4-Br-Ph), 


(2,5- 




thiophen-diyl, 


-Q5-, 


4-CFa-Ph), (2,5-thiophen-diyl, 


-Q5-, 


4-N0 2 -Ph), 


(2,5- 




thiophen-diyl, 


-Q5-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q5-, 4-NHMe-Ph), 


(2,5- 




thiophen-diyl, 


-Q5-, 


4-NMe 2 -Ph), (2,5-thiophen-diyl, - 


Q5-, 4-NHEt-Ph), (2,5- 


20 
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(2,5- 




thiophen-diyl, 
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-Q6-, 
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-Q6-, 


4-iPr-Ph), 
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-Q6-, 
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thiophen-diyl, -Q6-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q6-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q6-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q6-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q6-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q7-, Ph), (2,5- 
thiophen-diyl, -Q7-, 4-Me-Ph), (2,5-thiophen-diyl, -Q7-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q7-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q7-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q7-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q7-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q7-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-CFs-Ph), (2,5-thiophen-diyl, -Q7-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NMeEt-Ph) 
KB 01 

tsg&m mmp- 2®%.mtmm 

MMP-2<i Calbiochem-Novabiochem International, Inc. «fc fiAlfc. 

t£®^J2 mm p - 2 <ommiB. : Sfe'&e>Mfcfife 

MMP- 2 tf)gt§{tffittHiJ£fel3:> C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases: FEBSLETT., 296, (1992). 263-266 
Cfc 0 : MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala-Arg-NH 2 it 

Peptide Institute, Inc. Osaka, Japan £JSWc 0 PIfll©7 y ± f 1 
-g-*fe)(P.a§#J)l£-o^-C#:tf> 4 c©7 y-fe-f £fr 9 o 

(a) it(^^if)> ushmmps),- mmm 

(b) is(^^ii). m^j 
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(C) lf(^J$II), #*(MMP 8 ) 

(D) Sf(^fijclf) 

M(%)= (1-(A-B)/(C-D)} X 100 
I Cso tt fS. Sf (%) # 5 0% id Jfe 5 & g £ 1" „ 
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\x>i$m no. 


IC5o(nM) 


lb£^ No. 


ICwCmM) 


A-3 


0.0G74 


A-7 


0.0513 1 


A-4 


0.477 


A-8 


0.00926 


A-5 


6.01 


A-9 


0.54 [ 


A-6 


0.446 


A-10 


1.74 
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$mm i 

f&tt ( i ) ■cmfrzthzfc&m iomg 



700 mg 

3 — ^ 274 mg 

HPC-L 16 mg 

1000 mg 

^ (i) x-mt>zti%ih£tVdt%'m* 6 o * y i> i.<D&z\^m?o 

£\ (J? b£3fc£ ?LMO. 5~lmm) bfc©*>> K«1--5o fcfcftfc 

tt&Hflfc ( 1 2/6 0^ y->a.) 7«j8 bfi*iS!l&^3o 

J*£ 3t ( I ) VmfrHtlZfc&Vo 10 mg 

%$§ 79 mg 

= — > ^. ^ — f 10 mg 

^f7!l ^ v-friy 1 mg 

20 100 mg 

a ( I ) T'3tfr£ft3'fb-&$J> 60^; ^/lOi^UCIto 3->* 

VfI^«Ctfi^t5o 1 0 fgftfc 1 0 0mg%5W7f>A7t;H:3ji* 

ts. 

25 Sffift 3 
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&9l 5£ ( I ) -CmfrZtlZfc&V! 15mg 

=j — — f- 42 mg 

H P C - L . 3 mg 

150 mg 



J 2 0 $/a.cD.$»-3V^;:iI-fo Ctl 5> ^rg-a I: H P C - L 



10 M0>J4 

( i ) t»*b**i»'fts < d'» 10m s 
?L*I 90 m e 

»fea B Bt^B-^ 30 mg 
15 CMC - N a 15 mg 
^t7!) 5mg 



150 mg 

a (i) -cmtiznz>fc&®). %m> mmm***-** cMc-Na (a* 
^fcififru i 5 o m gvmmznzo 

9 
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1 . -jRS ( I ) 



G 
G 



i 

T 



COM 



; 2X ^N-S0 2 — R 2 -R 3 -R 4 
'1 



(I) 



5 R'tt**^, MSftTV^fc J:V^teiR7/l'*vK g&£*irv^ 

n7!) — A^fcttS&S ttt V^T Ui/^f o7!l — /W 7 A- ; 

10 R 3 &#*£-g-, - (CH 2 ) m-, -CH = CH-, -C = C-. - CO-, -C 
O-NH-, — N = N — , -N (R A ) - , -NH-CO-NH-, -NH-C 
O-. -O-, -S-, - S0 2 -, - S0 2 NH- ( -S0 2 -NH-N = CH 
£fcte5£ : 

~N^J k.,.N— 



N 




N- 

1 



-N 



O- 

R 4 lifi:j^$ti-cv^T iiv^v-^ dt/w*/k tit^-c h <fc v^7 y 



38 



WO 00/58278 



PCT/JP00/01709 



2 . -JR55 (ID: 



COM 



(D) 



N-S0 2 — R s 



[a*. r 1 , g 1 , g 2 . a zvuizmmtm: 

5 R 5 « 5fi : 



(R 6 )q 



-co 




(R 7 )r 




;H R7)r jr^q 




V / 





-(R 7 )r 
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tlTV^T t .fcV^T y -/K g^ft-C^T <b <fc V^x nT V -J\>, g&§ 

Ytt-CH = CH- > -C=C-, -O-, $fcte5£ : 

— N v W X N — 

S N > N 

N O 

10 tifc^nsa] -c-i^nsfb^, ^©Tt^rSttti^ & t < tt^ne>©Mig± 

3 . -j&S (III) : 
gV ^com . 





I (m) 



G 2,X ^N— S0 2 — R 8 
R 1 



15 R 8 ttS: 
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•(R 7 )r 



z ft - c = c - Sfctts*; : 



N=N 
N 



I 

N 





5 nmt>ztiz&) -zmt>t<ftz>mi -e&$nzfc&®. *©#*«ttfl\ *>l< 

4 . R 8 #5$ : 
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